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Abstract

The purpose of this study is to compare the results achieved when a computer

managed learning program is used in high school mathematics classes with the

results achieved when traditional teaching strategies are utilized. The control

groups for pre-algebra, algebra 1, and geometry receive traditional classroom

instruction. The intervention groups receive individualized instruction as their

progress through the predetermined objectives is assessed and managed using

a computer software package. Following pre-tests, three and one-half months of

treatment and post-tests, major differences are found. The intervention group

shows significantly larger gains in achievement than the control group. Changes

in student attitudes are also observed. Computer managed learning systems

appear to be an effective method for teaching mathematics to high school

students.
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Using Accelerated Math to Enhance Student Achievement

In High School Mathematics Courses

The declining test scores of mathematics students across the United

States have prompted national concern. There has been a renewed focus on

standards and achievement at all levels. The National Council of Teachers of

Mathematics has released a set of mathematics standards for grades K42.

Many states have followed that example and published state standards. At the

local level, districts are examining their own curriculum objectives, aligning them

with state and national outcomes.

Simply rewriting standards, however, will not improve student

performance. Teachers need to look for ways to improve their classrooms and

better prepare their students for the future. It is imperative to evaluate classroom

instruction and assessment techniques. The focus of investigation should be on

the process of teaching and learning that is necessary to facilitate change and to

enable students to achieve the desired standards and outcomes.

The challenge to teachers is to find methods of instruction that are proven

effective. Embracing something new just for the sake of change can be very

dangerous. Teachers need to evaluate new programs carefully to determine if

current research will support the claims of the particular method of instruction

they are considering.

The purpose of this study is to evaluate the relationship between the use

of a computer-managed learning system, Accelerated Math TM, and students'

skills in selected high school mathematics courses. Students' attitudes about



mathematics are also investigated. The specific questions addressed by this

study are:

1. Is there a relationship between the use of Accelerated Math TM and

students' performance in pre-algebra, algebra 1 and geometry?

2. Is there a relationship between students' attitudes toward

mathematics and the use of the Accelerated Math TM program?

Review of literature

The advent of computer technology is making it possible to dramatically

change traditional educational activity. Indeed, computer technology is changing

the face of education. However, research shows that simply having access to

technology is not always beneficial. One report finds that technology can make a

difference, but it depends on how it is used (Wenglinsky, 1998). Some uses are

associated with improved student academic performance and school climate,

while other uses are not (Milone, 1998; Salpeter, 1998; Wenglinsky, 1998). For

example, the aforementioned report also states that the frequency of school

computer use was negatively related to academic achievement (Wenglinsky,

1998). The main importance is not the quantity of computers or the amount of

time students use them, but rather how they are used and the context in which

they are used (Salpeter, 1998).

Computer technology is now available that provides instructional aids and

computerized assessments to monitor results (Upbin, 1999). Companies have

combined scanning technology with other computer hardware and software to

link objectives, assessments and student records in new, efficient and
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inexpensive ways (Stiggins, 1997). Computers that use a management system

to track progress and give feedback are called computer-managed learning

systems (CML systems) or learning information systems (LIS). Studies show

computers utilizing this system have a more positive effect on student results

than computers that are used strictly for drill and practice (Latham, 1999). One

such study conducted with first-year economics students investigates the

influence that practice tests with feedback had on unit assessment performance

(Sly, 1999). All tests are administered using a CML system. The results are

statistically significant (p < .001) for students participating in the practice and

receiving formative assessment (Sly, 1999). These formative assessment

capabilities in computer software programs can have a significant impact on

students and teachers alike.

In an effort to determine if certain standards are being met, student

achievement must be assessed. However, Black and Wiliam (1998) propose

that focusing only on standards and outcomes has not been an effective way to

raise standards and show achievement. This method of reform is looking at the

input (objectives or standards) and the output (test results), with little or no regard

for the processes of teaching and learning that occur between the two (Black &

Wiliam, 1998). Formative assessments should be used to adjust teaching and

contribute to student learning prior to a summative evaluation (Black & William,

1998; Sly, 1999; Stiggins 1997). If students and teachers use a formative

assessment process to scrutinize practices, quality, accountability and

evaluation, then standards will be used to serve the learning process (Cole,
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Coffey & Goldman, 1999). Students are also more likely to develop the capacity

to evaluate, revise, modify, and reassess their own work (Cole, Coffey &

Goldman, 1999). Significant learning gains can be achieved using a variety of

methods, with the common feature of enhanced formative assessment (Black

and Wiliam, 1998). Computer technology can and should be used to facilitate

this process.

Accelerated Math TM is a computer-managed learning system for teaching

mathematics. This program is produced by Advantage Learning Systems; a

company that was founded in 1986 and provides several LIS programs. Several

studies are available on the Accelerated Math program (Institute for Academic

Excellence, 1999). One particular study involves inner city middle school math

students with low achievement in school. These students use Accelerated Math

during a mandatory summer school session. Positive results are found even in a

very difficult environment with a short time-span for intervention (Spicuzza &

Ysseldyke, 1999). Many of the positive results are attributed to the management

system that provides detailed feedback at all levels of implementation.

When schools make a decision to implement any computer-managed

learning system, it is essential to have a detailed plan (Giffin, 1991). Many

studies show that teacher training is imperative (Latham, 1999; Fisher, 1999;

Salpeter, 1998; Milone, 1998). These issues are also taken into account in the

development of this study.

8 9



Method

This study provides an opportunity to apply current findings in research

toward success in the classroom. A learning information system is used to take

advantage of current technology in a cost-effective manner. Only one computer,

one printer, and one scanner are needed for an entire classroom. The Accelerated

Math TM management software that is being studied provides an assessment

report for every student immediately following each assignment that is scored.

This provides the formative assessment that research indicates is vital to student

success. Using the Accelerated MathTM program, the teacher is still responsible

for instruction, and students complete their assignments at their desks using paper

and pencil. Research shows this to be more effective than relying solely on the

computer for the instructional process. Finally, teacher training is provided to all

participating teachers prior to implementation. Numerous studies show this to be

an integral part of successful program implementation.

Participants

Three different levels of high school mathematics students participate in

this study. Student achievement is tested in pre-algebra, algebra 1, and

geometry classes. Three teachers (one for each subject being investigated) are

also involved in the study. Each teacher has at least two classes of the subject

that is being observed. One class serves as the control group and continues to

receive traditional classroom instruction. The other class serves as the

intervention group, utilizing the Accelerated Math TM program. Table 1 shows the

breakdown of teachers and students involved in the study.
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Table 1

Number of Students Involved in the Study

Class/Treatment n

Pre-algebra (Teacher A)

Control group 16 Intervention 19 Total 35

Algebra 1 (Teacher B)

Control group 16 Intervention 11 Total 27

Geometry (Teacher C)

Control group 21 Intervention 20 Total 41

Total Students Involved

Control group 53 Intervention 50 Total 103

Materials

The materials needed for this study include the hardware and software

necessary for implementing the Accelerated Math TM program and the STAR

Math Assessment. Each teacher utilizes one classroom computer, complete with

a laser printer and scanner, for the Accelerated Math TM program. The STAR

Math Assessment can be conducted on an individual, classroom computer.

However, this study utilizes a networked version and a computer lab. This allows

an entire class to take the test at once.

In addition to the hardware and software requirements, the Stanford 9

Achievement Test is also used to measure mean gains in achievement. The

Task 1 is used for the pre-algebra and algebra 1 classes and the Task 2 is used

for the geometry classes.



Design and Procedure

The study utilizes a pretest/posttest design to determine mean gains for

student achievement and observe any changes in attitude perception. Two tests

are administered to evaluate achievement. The Stanford 9 Achievement Test

and the STAR Math Test are given to all students at the beginning of second

semester. This is prior to the implementation of the Accelerated Math program in

the intervention groups. All students and parents are given attitude surveys

during this time as well. Prior to implementation, all participating teachers

receive a full-day, personalized training course on the use of the Accelerated

Math software. Each teacher rearranges the Accelerated Math objectives to

make sure they are in alignment with the outcomes already established for the

second semester of their particular class. Therefore, the objectives that are

taught to both the intervention group and the control group for each subject are

identical. The treatment is similar in content, but different in the nature of

instruction. Students in the control classes continue to receive instruction

through the traditional method of teacher lecture followed by student assignment.

Students in the intervention classes are enrolled in the appropriate Accelerated

Math library, and allowed to progress at their own rate through the pre-

determined objectives. These students receive most of their instruction in small

groups or individually from the teacher.

The Stanford 9 Achievement Test is a norm-referenced test with a time

allotment of 45 minutes, and can be taken during one class period. The pre- and

post-tests are identical, consisting of 48 items. The mathematics portion of the
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complete battery is used rather than the abbreviated battery because the

sampling of questions is greater and broader, allowing for a more thorough

evaluation of achievement. The tests are scored both by hand and by using a

scanner to help insure accurate results.

The STAR Math pre- and post-tests are 24 questions in length. The

computer-adaptive branching technology in the norm-referenced STAR Math test

allows the students to be accurately assessed in 15 to 20 minutes. The pre-test

and post-test questions vary due to the nature of the test. Scores are calculated

and reported by the STAR Math software.

The pre- and post-surveys used for all students are identical. The

exception is that the post-survey for the intervention groups has four additional

items that relate specifically to the Accelerated Math program. The survey is

brief, containing only six items. Five of the six statements contain four response

levels: strongly agree, agree, disagree, and strongly disagree. Response levels

are weighted according to their positive perception toward mathematics, ranging

from four (most positive) for strongly agree, to one (least positive) for strongly

disagree. An average response level is calculated using the weighted scores.

The sixth item relates to number of hours spent on homework per week. The

percentage of students who spend two hours or less on homework each week is

calculated. The percentage of students responding "strongly agree" or "agree" to

each of the first five statements is also calculated.

The pre-survey for the parents is identical to the post-survey. It is brief,

containing only six items. Response choices are "yes", "no", "same", and "don't
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know". The responses are weighted in the following manner. A response of

"yes" is given a 4, a response of "no" is a 3, a response of "same" is a 2 and a

response of "don't knove is given a 1. The percentage of parents in agreement

with each statement is calculated using only those parents who respond with a

"yes". The sixth question on the parent survey asks for the parent's perception of

the amount of time their child spends on homework each week. The responses

to this question are evaluated in the same manner as the responses to the

homework question on the student surveys. A Copy of all surveys is included in

appendix A.

Prior to the study, parents of children in the intervention groups receive an

informative letter. The letter explains the changes that are taking place,

summarizes the pertinent aspects of the Accelerated Math program, and invites

any questions they may have. A copy of this letter can be found in Appendix B.

The treatments for the control and intervention groups are applied

throughout the second semester, for approximately three and one-half months.

At the end of second semester, the groups are re-evaluated, again using the

Stanford 9 Achievement Test and the STAR Math Test. Mean gains are

calculated for each class for each test. The attitude perception surveys are also

re-distributed to students and parents. Major changes in responses from the pre-

survey results to the post-survey results are analyzed. In addition to these

assessments, participating teachers are also given a survey to evaluate their

response to the program. A copy of the teacher survey can be found with the

other surveys in Appendix A.
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Results

Stanford 9 Achievement Test Data

The Stanford 9 Achievement Test scores are converted from raw scores

to normal curve equivalents (NCB). The mean gains and standard deviation are

then calculated. Table 2 illustrates the results of the Stanford 9 Achievement

Test.

Table 2

Descriptive Statistics for Stanford 9 Achievement NCE Scores

Class/Treatment (n)

Pretest

M SD

Posttest

M SD

Mean

Gain

Pre-Algebra

Control (16) 48.0 15.3 53.6 13.7 5.6

Intervention (17) 49.0 10.2 55.7 9.4 6.7

Algebra 1

Control (15) 60.8 12.8 54.7 18.5 -6.1

Intervention (11) 56.3 15.1 59.7 14.4 3.4

Geometry

Control (21) 61.3 14.3 70.1 18.3 8.8

Intervention (20) 66.0 14.6 82.6 14.8 16.6

Total Group

Control (52) 57.0 60.6 3.5

Intervention (48) 57.8 67.8 10.1
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The statistical results for the Stanford 9 Achievement Test indicate that all

intervention groups and two control groups show improvement, ranging from an

average gain of 3.4 to 16.6 NCEs per class. One control group, algebra 1,

shows an average decrease of 6.1 NCEs. All intervention groups from the pre-

algebra, algebra 1 and geometry classes display higher average gains than the

control groups for those same classes. The total control group (not broken down

by class) shows an average gain of 3.5 NCEs, while the total intervention group

reveals an average gain of 10.1 NCEs. The entire intervention group shows an

average gain of 6.6 NCEs more than the entire control group. This information is

illustrated in figure 1.

15

0 5

2 0

-5

-10

rsten airs in NEEs fcr Sterfad 9 Actiaernert Test

166M arinal M Irtenenliai El Dffensnm

R5 a
101

fa

'..
Z8

66

.1.5.1116

11

-341 35

ReAlgtra aanaby Tctei

-61
,

Figure 1. Mean Stanford 9 Achievement Scores in NCEs for all classes
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STAR Math Assessment Data

The mean gains for the STAR Math Tests are also calculated using NCEs.

The results are shown in Table 3. This display shows results similar to those

found with the Stanford 9 Achievement Test.

Table 3

Descriptive Statistics for STAR Math Assessment NCE Scores

Class/Treatment (n)

Pretest

M SD

Posttest

M SD

Mean

Gain

Pre-Algebra

Control (16) 39.0 11.9 41.5 16.2 2.5

Intervention (15) 36.9 122 43.4 12.0 6.5

Algebra 1

Control (16) 45.2 11.0 43.5 11.2 -1.7

Intervention (11) 45.1 15.6 49.3 14.6 4.2

Geometry

Control (21) 56.4 18.7 57.8 18.1 1.4

Intervention (20) 58.6 15.5 64.1 13.9 5.5

Total Group

Control (52) 47.9 48.7 0.7

Intervention (50) 47.4 53.0 5.6

In the STAR test, all intervention groups show gains in the average NCE

scores. These gains range from an average gain of 4.2 NCEs to an average

16



gain of 6.5 NCEs. Two control groups also show mean gains of 1.4 and 2.5

NCEs. The control group for algebra 1 has an average decrease of 1.7 NCEs.

This particular control group shows an average decrease in NCEs for both norm-

referenced tests.

A comparison of the mean gains from the STAR Math Assessment depicts

higher gains for the intervention groups than for the control groups in every

subject area. The average of 5.6 NCE gains in the total intervention group is 4.9

NCEs higher than the average gain of 0.7 NCEs for the total control group. This

is illustrated in figure 2. In both the Stanford 9 Achievement Test and the STAR

Math Assessment, the mean gain of the intervention group is more than double

the mean gain of the control group.
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The statistical data for the Stanford 9 Achievement Test and the STAR

Math Assessment are reported here using mean gains in NCEs. Additional gains

in percentile rank and grade equivalents can be found in appendix C.

Student Surveys

Student responses to survey items are converted to weighted, numerical

values and averaged to find a mean score for the class. The percentage of

students who select strongly agree or agree is also calculated and used to

represent the number of students that agree with that particular statement. The

specific items on the survey are

1. I like math.

2. I think I am good at math.

3. I learned more math this year than I did last year.

4. I spent more time on math this year than I did last year.

5. The pace of this math class is just right.

6. I average the following number of hours on math homework each week.

In order to calculate the responses the same way for ali categories, the

responses to statement six are grouped in the following manner. A response of

less than one receives a score of 4, one to two receives a score of 3, three to

four receives a score of 2 and five or more receive a score of 1.

Item responses that show a change of .5 or more in the mean or a change

of 10% or more in agreement from the pre-survey to the post-survey are listed in

table 4. Complete details of all pre- and post-survey averages and mean

differences for each item by class can be found in appendix D.



Table 4

Number of Simificant Changes from Student Pre-Surveys to Post-Surveys

Class/Treatment Item No. 1 2 3 4 5 6 Total

Pre-algebra Control 2 1 3

Intervention 2 2 4

Algebra 1 Control 1 1 2 4

Intervention 1 1 2 1 1 2 8

Geometry Control 1 1 2

Intervention 1 2 1 2 1 7

Total Control 1 1 2

Intervention 2 2 2 6

Total 3 1 12 3 6 11 (36)

It is apparent that in every class, the intervention group shows more

responses with a large variance than does the control group. The two items that

show the greatest number of significant changes from pre- survey to post-survey

are item number 3 with twelve major changes, and item number 6 with eleven

major changes. Item number 5 also experienced several changes from the pre-

survey to the post-survey.

A close inspection of the third item on the survey is warranted. Figure 3

shows a graph of each class' response to the third statement on the survey, "I

learned more math this year than I did last year." Students who responded

"Strongly Agree" or "Agree" are included in the percentage that represents

agreement.
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Figure 3. Percentages of students in agreement with statement number three.

Each intervention group initially responds with a much lower percentage of

students in agreement than the corresponding control group. Every intervention

group also ends the study with a percentage of agreement that is greater than or

equal to that of the corresponding control group. Overall, the total intervention

group more than doubles the amount of students that are in agreement with the

statement "I learned more math this year than I did last year." This is an increase

of 43%. The total control group also shows an increase in the percentage of

students in agreement with that statement (11%). The only group that shows a

decrease in agreement is the control group for Algebra 1, which shows a

decrease of 5%.
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The fifth item on the student survey states, "The pace of this math class is

just right." This particular item shows major changes in responses from one-half

of the classes participating in the study. This is illustrated in Figure 4.

STUDENTS IN AGREEMENT WITH SURVEY ITEM NUMBER 5
"The Pace of This Class is Just Right"

CONTROL GROUP PRE g CONTROL GROUP POST D INTERVENE-110N GROUP PRE INTERVENTION GROUP POST

100%

80%

70%,

60%

50%

40%

30%

20%

10%

0%

Pre-Algebra Algebra 1 Geomet ry
GROUP

Totals

Figure 4. Percentages of students in agreement with survey item number five.

In the initial survey, all of the intervention groups show a lower percentage

of students in agreement with the pace of the class than the control groups.

There is a particularly large difference found among the pre-algebra and Algebra

1 groups. Overall, the control group has 22% more students than the

intervention group that are in agreement with the pace of the class prior to the

study. At the end of the study, the total control and intervention groups have a

difference of only 1% in the students that are in agreement with the class pace.
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The pre-algebra control and intervention groups both show a small

increase in agreement with item five. Greater changes are noticeable in

Geometry and Algebra 1 The control group for Algebra 1 demonstrates a

decrease of 27% in the number of students that believe the pace of the class was

just right. However, the intervention groups for the Algebra 1 and Geometry

classes show a major increase in the percentage of students that agree with that

statement. The intervention group for Algebra 1 posts an increase of 18%, and

the geometry intervention group shows a 19% increase. The total control group

displays a decrease of 8%, and the total intervention group shows an increase of

13% of the students who are in agreement with the pace of the class.

The sixth item on the survey measures the amount of time that students

spend on math homework each week. The graph in Figure 5 shows percentages

of students who spend two hours or less on homework per week.
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Figure 5. Percentages of Students who spend 0-2 on math homework each week.



The percentage of students who spend zero to two hours per week on

homework increases for five out of the six classes taking the survey. This shows

that, on the average, students are spending less time on homework. The only

group that spends more time on homework is the pre-algebra control group.

Overall, the total intervention group increased the percentage of students

spending less time on homework by 18%, and the total control group increased

the percentage of students spending less time on homework by 12%. Both the

control and intervention groups for algebra 'I show the largest increase of

students spending less time on homework (27%).

The major changes in results from the pre-survey to the post-survey are

detailed within this paper. Data and graphs of all changes for survey items one

through six are detailed in Appendix D.

The second survey taken by the intervention groups contains four

additional items that are specifically related to the Accelerated Math program.

These statements are

7. I like math better this year than last year.

8. It was easy to learn how to use the computer.

9. I learn math better with the computer instead of only with a book.

10. I feel confident that I can pass the tests that the computer gives me.

Student responses to these items are reported in percentage of students

that agree with each statement. There is no comparison from pre- to post-survey,

as these items are not on the initial survey. The results are seen in Figure 6.
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Figure 6. Percentages of students that agree with survey items 7-10.

In responding to statements regarding the Accelerated Math program,

seventy-three percent of the students working with that program say that they like

math better this year than last year. Ninety-six percent of the students agree that

it is easy to learn the computer. Seventy-nine percent of the students like math

better with a computer rather than just a book. And finally, ninety percent of all

students using the Accelerated Math program are confident they will pass the

tests that the computer gives them.

The post-surveys for students involved in the intervention ask for written

comments regarding the Accelerated Math TM program. The number of favorable

and unfavorable responses for each class can be seen in Table 5.
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Table 5

Student Comments Regarding the Accelerated Math Program

Class Favorable Unfavorable Total

Pre-Algebra

Algebra 1

Geometry

14

11

17

2

0

4

16

11

21

Total 42 6 48

Almost all of the students in the intervention groups have responded with

written comments on their surveys. Forty-two out of forty-eight of these

comments are positive. Some of these favorable comments are included in the

following list.

I like it because I can go at my own pace.

I like being able to instantly find out how I did on my work.

...by teaching it to others, I learned the math better.

It let me move ahead faster and I got more accomplished.

I raised my grade (considerably).

Eighty-eight percent of the comments received from students involved in

the Accelerated Math program are favorable. Only twelve percent of the

comments from students in the intervention groups are unfavorable toward the

Accelerated Math program. A complete listing of all student comments, by class,

can be found in Appendix D.



Parent Surveys

Parent responses to the pre- and post-surveys are evaluated using a

weighted average and a percentage of agreement. Responses are only selected

for agreement if the parent responded "yes" on the survey. The remaining

responses of uno", "about the same" and "don't know" are not included in the

percentage of agreement reported. Responses to item number six on the parent

survey are calculated the same way as responses to item number six on the

student survey. The specific items on the survey are

1. My child likes math more this year than last year.

2. My child is learning math better this year compared to last year.

3. My child is more confident in math this year compared to last year.

4. My child is more motivated to work on math this year compared to last

year.

5. My child spends more time on math homework this year compared to last

year.

6. My child averages the following number of hours on math homework each

week.

Over seventy percent of the parents in the pre-algebra and geometry

classes returned both the pre-survey and the post-survey. From the algebra 1

classes, less than fifty percent of the parents from the control group, and less

than fifteen percent of the parents from the intervention group returned the

surveys. For this reason, only pre-algebra and geometry classes are shown with

individual class results. The algebra 1 parent surveys are included in the results
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of the total control and total intervention groups, as appropriate. Table 6 shows

the total differences observed in the percentage of agreement from pre-survey to

post-survey.

Table 6

Difference (in percent) in Responses from Parent Pre-Surveys to Post-Surveys

ClassiTreatment Item No. 1 2 3 4 5 6

Pre-algebra Control 22 14 25 0 0 -13

Intervention 7 30 39 15 -16 0

Geometry Control 13 28 6 -13 -2 0

Intervention 31 31 9 13 -9 11

Total Control 9 7 1 -12 -8 3

Intervention 23 31 23 14 -13 6

Total gains in percent 103 138 103 17 -48 7

Item number two shows a greater percentage of change overall than any

other item. It is the only item where more than one group shows a ctiange of

thirty percent or more. Figure 7 displays the parent responses for this survey

item. Only responses of "Yes" to the statement "My child is learning math better

this year compared to last year" are graphed.

All Pre-algebra and Geometry classes show an increase in the

percentage of parents who believe their students are learning math better. The

overall increase for the intervention groups is more than four times that of the

increase for the control groups. The total intervention group shows a gain of
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thirty-one percent in the number of parents who agree that their student is

learning math better at the time of the post-survey. The total control group

shows a gain of seven percent in this area.

Parents in Agreement with Survey item 2
"My child is learning math better this year than last year"

Control group pre Control group past CI Intervention pre 0 Intervention post ;

Pre- Algebr a Geometry

Group

Totals

Figure 7. Parents who agree their child is learning math better this year.

The first item on the parent survey also reveals some major differences in

parent responses from the pre-survey to the post-survey. Item one states "My

child likes math more this year than last." Parents of students in the pre-algebra

control group show a twenty-two percent increase of agreement in this area. The

largest increase is found in the geometry intervention group. Parents of students

in this class went from thirteen percent in agreement prior to the study, to forty-

four percent in agreement at the end of the study. That is an increase in
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agreement of thirty-one percent of the parents in that particular group. Overall,

the percentage of parents who agree that their child likes math more this year

increased by nine percent for the control group, and increased by twenty-three

percent for the intervention group. The total intervention group shows an

increase that is more than double the increase shown by the control group. This

information can be seen in Figure 8.

60%

50%

40%

13)

f; 30%
2
a.

20%

10%

0%

Parents in Agreement with Survey rtem Number 1
"My child likes math more this year than last year"

I El Control Pre Control - Post 0 Intervention Pre 0 Intervention Post I

Pre-Algebra Geometry

Class

Totals

Figure 8. Parents who agree their child likes math more this year than last year.

The third item in the parent survey states "My child is more confident in

math this year compared to last year." Major differences occur in the percentage

of parents who agree with this statement from the pre-survey to the post-survey.

All classes show improvement in this area, as illustrated in Figure 9. The most



noticeable difference occurs in the intervention group for the pre-algebra class.

This particular class shows an increase of thirty-nine percent more parents in

agreement with that statement at the conclusion of the study. The total

intervention group shows twenty-three percent more parents believe that their

child is more confident in math following the treatment. The total control group

remains almost constant, showing an increase of one-percent following the

study.

70%

60%

50%

40%

30%

20%

10%

0%

Parents in Agreement with Survey Item Number 3
"My child is more confident in math this year than last year"

Control pre Control post 0 Intervention pre 0 Intervention post

Pre Algebra Geometry

Class

Totals

Figure 9. Percentages of parents who agree their child is more confident in math.

The three items with the greatest overall variance from pre-survey to post-

survey are items one, two and three on the parent surveys. These items include;

"My child likes math more this year than last year", "My child is learning math
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better this year compared to last year", and "My child is more confident in math

this year compared to last year". In all three cases, the overall intervention group

shows more than twice the gains of the overall control group.

Parents are also asked to write any comments they would like to share at

the end of the survey. Only ten parents of students in the intervention groups

have written responses on their surveys. Table 7 shows a summary of favorable

and unfavorable responses.

Table 7

Parent Comments Regarding the Accelerated Math Program

Class Favorable Unfavorable Total

Pre-Algebra

Algebra 1

Geometry

3

0

2

2

0

3

5

0

5

Total 5 5 10

Only nine parents, about 19%, have written responses on their surveys.

One parent has one favorable and one unfavorable comment. Five of the total

parent responses are favorable and five are unfavorable. The two unfavorable

pre-algebra parent responses contain a concern about not using a textbook and

seldom having homework. The three geometry concerns include the multiple-

choice format, the ability to retain the knowledge long-term, and the availability of

the teacher for all students. The algebra 1 class has no parent comments. A

complete listing of all parent comments, by class, is found in Appendix D.
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Teacher Surveys

The post-surveys for the three teachers contain sixteen selected response

items and eight short-answer questions. Table 8 is a summary of the teachers'

responses to the first sixteen items. The complete results of both the selected

response items and the written responses are located in Appendix D.

Table 8

Teacher Survey Results for Questions 1 16

Response SA A D SD OK

Total Number

Total Percent

14

29%

24

50%

5

10%

2

4%

3

6%

The teachers agree with the survey statements seventy-nine percent of

the time, they disagree fourteen percent of the time and are undecided six

percent of the time. The strongest agreement is found for item number fifteen.

All three teachers strongly agree that they spend less time grading papers and

keeping records while using the Accelerated Math TM program. On addition to

that, all three teachers either strongly agree or agree with the following eight

statements.

My students are learning math skills better this year.

My students are more confident in math this year.

My students enjoy math more this year.

O My students take more responsibility for their math work this year.

O I am better able to deal with my students' different ability levels this year.
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I am better able to diagnose and correct individual student difficulties this

year.

The information provided by Accelerated Math enables me to teach more

effectively than in previous years.

I spend more time teaching and helping individual students this year.

Six of the survey statements have two teachers that are in agreement.

Rem number nine, "My students' math time is more productive this year," has two

teachers in agreement and one teacher that responds "don't know". Two

teachers agree and one teacher disagrees with the following five statements.

My students are learning higher-order thinking and problem-solving skills

better this year.

My students are progressing through math topics faster this year.

My students are more motivated to work at math this year.

My students spend more time doing math this year.

My students are helping each other more and working more cooperatively this

year.

There is one survey item that no teacher agrees with. Item number eleven

states; "I have fewer discipline problems in math class this year." Two teachers

disagree with that statement and one teacher responds "don't know".

Overall, every teacher agrees with nine of the statements, two out of three

teachers agree with six of the statements and one statement has no teachers in

agreement. Additional survey responses to the short-answer questions provide

further insight into the classroom structure and environment (See Appendix D).
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Discussion

The purpose of this study is to evaluate the relationship between the use

or non-use of the Accelerated Math program and students' skills in pre-algebra,

algebra 1, and geometry. Secondly, student perceptions regarding mathematics

are investigated. The benefit of this study is that it specifically addresses the use

of the Accelerated Math program at the high school level. The majority of

observations currently available regarding this program relate to elementary and

middle school students (Institute, 1999; Spicuzze & Ysseldyke, 1999). These

studies show strong gains in mathematical achievement for elementary and

middle schobl students using the Accelerated Math program. Table 9 shows a

comparison of the mean gains in NCEs from two of these studies with the mean

gains in NCEs found in this study. The Minneapolis schools use the Northwest

Achievement Level Test (NALT), and this study uses the Stanford 9 Achievement

Test (SAT9). All three studies show results for the STAR Math Assessment.

Table 9

Results of Three Separate Studies Involving the Accelerated Math Program

School / Location / Grade Level (n) NCE Gain (Test) Months Gain/Month

Minneapolis Public School 181 5.3 (NALT) 5 1.06

Minneapolis, MN (4th-5th) 181 5.4 (STAR) 5 1.08

Minneapolis Summer School 139 5.51 (NALT) 1.3 4.24

Minneapolis, MN (6th-8t) 139 2.64 (STAR) 1.3 2.03

Buhler High School 48 10.1 (SAT9) 3.5 2.89

Buhler, KS (9th-11th) 50 5.6 (STAR) 3.5 1.60
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The average NCE gains per month for this study are greater than the 4th

and 5th grade group from the Minneapolis Public School study, and less than the

6th- 8th grade group from the summer school program. It is reasonable that the

summer school group would have higher gains per month as this type of setting

is more intensive, and longer class periods provide for more time on task each

day. The important thing to remember is that the mean gains in NCEs shown in

this study are consistent with the results shown for mean gain in NCEs with other

studies.

Additional studies with similar gains are also available (Institute, 1999).

However, they are not used for comparison here because they use gains in

percentile rank and grade equivalent rather than NCEs. Additionally, they are

conducted for the purpose of studying Accelerated Math at the elementary level.

This study is beneficial in that it compares the results of the intervention

group to a control group. In the teaching profession, gains in achievement are

expected, regardless of the process used for instruction. By using a control

group, we can observe the gains that take place with traditional instruction and

compare them with the gains that take place while using the Accelerated Math

program. An additional benefit found here is that the teacher for the control and

intervention groups for each class is the same. Therefore, the limitation of

different teacher effect may be eliminated, and it is possible to focus on the

difference in mean gains found for each group.

The results of this study show that students using a computer managed

learning system, specifically the Accelerated Math program, achieve higher mean
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gains than students receiving traditional classroom instruction for all three

classes. A closer analysis of this data reveals some interesting observations.

Achievement Test Results

In the initial study, designed to evaluate mean gains in achievement, the

mean gains of the total intervention group are more than twice the mean gains of

the total control group. This is true for every statistic on both the Stanford 9

Achievement Test and the STAR Math Assessment. As a result of these large

differences, it was decided to determine the level of statistical significance for

each individual group. Table 10 shows the z-score (from a paired-sample sign

test) and the level of significance (using a one-tailed test) for the Stanford 9

Achievement Test NCE scores.

Table 10

Inferential Statistics for the Stanford 9 Achievement Test NCE Scores

Class/Treatment z-score alpha level

Pre-algebra

Control

Intervention

1.5

2.5

p < .04

p < .01

Algebra 1

Control -0.26 p < .40

Intervention 2.11 p < .02

Geometry

Control 2.24 p < .02

Intervention 4.12 < .001
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While it is not acceptable practice to determine levels of significance

without establishing an alpha level prior to the study, the results are noteworthy.

It is expected that both treatments would provide gains in student achievement,

as that is what teaching is all about. What is interesting is the fact that all three

intervention groups show significant gains (p < .01, p < .02, p < .001). And while

two of the control groups demonstrate gains as well, they are not at the same

level of significance (p < .04, p < .40, p < .02) as the intervention groups. This

could lead to the conclusion that using the Accelerated Math program may

provide greater gains in achievement for high school mathematics students than

the traditional method of teacher lecture followed by student assignment.

While gains in achievement would be expected in all classes, the control

group for algebra 1 does not show any mean gains in student achievement. This

may occur for various reasons. First, this particular class is comprised mostly of

students who could be considered "at risk" students. High absenteeism and low

parent involvement may be a hindrance for these students. Additionally, two

students in this particular class skewed the data by not taking the post-tests

seriously. Their behavior during the tests, as well as their scores, indicates a

lack of concern regarding their progress. One student shows a decrease of 37.5

NCEs (61.7 to 24.2) from pre-test to post-test, and the second shows a decrease

of 17.7 NCEs (41.9 to 24.2). Recalculating the mean gains for the class without

these two scores shows an average decrease of 2.8 NCEs rather than a

decrease of 6.1 NCEs when their scores are included. Thus, two students made

a difference of 3.3 NCEs in the mean for the class. Removing just two scores



dramatically decreases the mean loss in NCEs for that class. However,

removing the scores of those two students from the total control group, only

changes the total mean NCEs for the control group by 0.19 NCEs.

It is important to note the composition of the students in the algebra 1

classes. The teacher for this particular class has three classes of algebra 1

students. Two classes are comprised of students who could be considered "at

risk", and one class would be considered "highly motivated" and "above

average". n an attempt to maintain the integrity of the study, the two groups that

are most similar (the two "at risk" classes) are chosen for the control and

intervention groups. Initially, the intervention group ranks lower in achievement

than the control group, and receives less parental involvement (not even one

parent from this group responds to the parent pre-survey). However, at the end

of the study, the interventiOn group of "at risk" algebra 1 students shows mean

gains in achievement, while the control group of "at risk" algebra 1 students does

not. One might conclude that using an individualized, computer-managed

instructional program for "at risk" high school mathematics students could help

promote mean gains in achievement for those students.

The pattern of mean gains seen on the STAR Math Assessment is similar

to the pattern of results seen on the Stanford 9 Achievement Test. As both tests

measure achievement, consistent results should be obtained, and help to

validate the findings. However, there are some differences in content that should

be taken into consideration while examining the results. The Stanford 9

Achievement Tests that are given in this study (Task 1 and Task 2) test students'
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skills in basic math, algebra and geometry, and a calculator is permitted. The

STAR Math Assessment provides an overall assessment of students' general

mathematical ability, and the use of a calculator is not permitted. This

information is important knowledge to use when interpreting the results.

For example, the geometry control and intervention groups do not show

nearly as much gain on the STAR Math Assessment (1.4 NCEs and 5.5 NCEs)

as they do for the Stanford 9 Achievement Test (8.8 NCEs and 16.6 NCEs).

These differences in results are reasonable when one understands that the

Stanford 9 Achievement Test is more likely to test geometry students over

content they are currently studying, and that most of these students will have

acquired the basic mathematical skills needed by this time. Even with these

thoughts in mind, the major differences in mean gains between the control group

and the intervention group are significant. It appears that the use of the

Accelerated Math program in geometry not only increases students' geometric

skills more rapidly, it also may serve to help students review and improve on their

basic skills more effectively than traditional classroom instruction.

An evaluation of the pre-algebra scores shows that the pre-algebra

intervention group has a higher mean gain than any other intervention group for

the STAR Math Assessment. In addition, the pre-algebra control group has a

higher mean gain than any other control group for the same test. Again, this is

reasonable to expect when one realizes that the STAR Math Assessment

measures achievement in basic mathematical skills. These concepts comprise

more of the curriculum content in pre-algebra than in the other courses.
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While both pre-algebra groups out-perform their counterparts in average

mean gains in NCEs on the STAR Math Assessment, it is obvious that the pre-

algebra group using the Accelerated Math program shows significantly higher

gains than the traditional control group. The gains for the intervention group are

more than two times greater than the gains for the control group regarding

increase in basic mathematical skills. Once again, it appears that using a

computer managed learning system, like Accelerated Math, may increase

students' basic mathematical skills more quickly than utilizing traditional methods

of classroom instruction.

Survey Results

The second aspect of this study is to investigate student attitudes about

mathematics. It is interesting to see the changes in student perceptions from the

pre-survey to the post-survey. Again, the intervention groups show much greater

gains in positive agreement than the control groups, as is shown in the results

section of this paper.

There are not significant gains in student agreement with the statements "I

like math" (survey item 1), and "I think I am good at math" (item 2). Regardless

of this fact, however, many students do agree with the statement "I learned more

math this year than I did last year" (item 3). The control groups show a total gain

of 11% in students who agree that they learned more, and the total intervention

group shows a gain of 43% in the number of students who feel this way. This

gain of almost four times the control group is possible because of the very low

percentage of students in the intervention groups who initially agree with this
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statement. It is interesting to relate the results of survey item three, "I learned

more math...", with the results of survey item number five, "The pace of this math

class is just right." Initially, every intervention group has a lower percentage of

students in their class who agree with that statement than do the control groups.

Only 56% of the students in the total intervention group feel that the pace of the

class is just right for them. However, by the end of the study, 69% of the

intervention group agrees with the pace of the class, and 85% perceive that they

have learned more math. Apparently, students believe that they learn more math

when the pace of the class is tailored to meet their individual needs.

It is also interesting to compare the amount of time students spend on

homework (survey items 4 and 6) to their perceptions regarding the pace of the

class and the amount of math they learned. Students in the intervention group

actually spend less time on homework than the students in the control group, and

yet they show increases in their perceptions that they are learning more math,

and that the pace of the class is just right. In addition to that, the mean gains in

NCEs from the achievement tests support they finding in the surveys by also

demonstrating greater gains in achievement for the group that is spending less

time on homework.

In the written comments, numerous students related that they like the

Accelerated Math program because it allows them to work at their own pace and

receive immediate feedback. A computer managed learning system seems to

provide many benefits, which may enable students to experience increased

productivity in high school mathematics classes.



The results of the parent surveys are similar to the results of the student

surveys. Parents of both the control and intervention groups perceive their

children to be learning math better, liking math better, and showing more

confidence in math. Again, this is what all teachers would hope for, regardless of

the process used for instruction. However, it is interesting to note, once again,

that the gains in number of parents that agree are much greater for the

intervention groups. The control group shows gains of 9%, 7% and 1%,

respectively, for the first three survey items. In contrast, the intervention group

shows significantly higher gains of 23%, 31%, and 23%. The parents'

perceptions of their students' confidence and achievement show much greater

improvement for those using the Accelerated Math program than for those who

receive traditional classroom instruction.

When parents respond to statements regarding their child's motivation and

time spent on homework, the results again are similar to the student responses.

The motivation level decreases for the control 6roup and increases for the

intervention group. Most classes also show a decrease in the amount of time

spent on homework, with the intervention groups spending less time than the

control groups. It is interesting that the parents of students in the intervention

group perceive their student to spend less time spent on homework, and yet

observe greater motivation, achievement and confidence than parents of children

in the control group.
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Conclusions

The resultS of this study show that using a computer managed learning

system, specifically the Accelerated Math program, may provide many benefits

for high school mathematics students. As one looks at the overall results of the

study, the gains made by the intervention group are much greater than the gains

of the control group. The intervention group outperforms the control group in the

following areas. Greater achievement gains are observed in basic mathematical

skills. Larger gains are also found for algebraic and geometric skill level.

Increases in motivation and confidence are noticeable. Students and parents

believe they learn math better with the Accelerated Math program than they do

with traditional classroom instruction. And all of these increases are found while

the students are perceived to be spending less time on homework.

The results of this study are noteworthy, even in the light of certain

limitations. In order to generalize the results to all high school mathematics

students, however, further study is suggested. This study has relatively small

classes. Sample size is limited and only includes classes from one high school

in one school district. Further study could include students from districts that are

urban, suburban and rural. Additional research could be conducted for more

advanced high school courses such as algebra 2, pre-calculus and calculus.

While there are limitations in class size, sample size and population, significant

changes are observed within this study. These large gains and the level of

statistical significance observed i ay indicate that the use of the Accelerated

Math program could prove beneficial for other high school mathematics students.
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Parent Survey (post-survey for control groups) 51
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Accelerated Math Teacher Survey (post) 53
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Student name

Grade

Check one: Boy Ell Girl El

Teacher

an SU Pley

Please indicate how much you agree with the following statements by circling your

response.

I. I like math.

Strongly Agree Agree Disagree Strongly Disagree

2. I think I am good at math.

Strongly Agree Agree Disagree Strongly Disagree

3. I learned more math this year than I did last year.

Strongly Agree Agree Disagree Strongly Disagree

4. I spent more time on math this year than I did last year.

Strongly Agree Agree Disagree

5. The pace of this math class is just right.

Strongly Agree Agree Disagree

Strongly Disagree

Strongly Disagree

6. I average the following number of hours on math homework each week.

Less than 1 1 2 3 4 5 More than 5



Student name

Grade

Check one: Boy ED Girl CI

Teacher

ath Survey

Please indicate how much you agree with the following statements by circling your

response.

7. I like math.

Strongly Agree Agree Disagree Strongly Disagree

8. I think I am good at math.

Strongly Agree Agree Disagree Strongly Disagree

9. I learned more math this year than I did last year.

Strongly Agree Agree Disagree Strongly Disagree

10. I spent more time on math this year than I did last year.

Strongly Agree Agree Disagree

11. The pace of this math class is just right.

Strongly Agree Agree Disagree

Strongly Disagree

Strongly Disagree

12. I average the following number of hours on math homework each week.

Less than 1 1 2 3 4 5 More than 5



Student name

Grade

Check one: Boy 0 Girl 0

Teacher

Math Survey

Please indicate how much you agree with the following statements by circling your response.

1. I like math.

Strongly Agree Agree Disagree Strongly Disagree

2. I think I am good at math.

Strongly Agree Agree Disagree Strongly Disagree

3. I learned more math this year than last year.

Strongly Agree Agree Disagree Strongly Disagree

4. I spent more time on math this year than last year.

Strongly Agree Agree Disagree Strongly Disagree

5. The pace of this math class is just right.

Strongly Agree Agree Disagree Strongly Disagree

6. I average the following number of hours on math homework each week.

Strongly Agree Agree Disagree Strongly Disagree

7. I like math better this year than last year.

Strongly Agree Agree Disagree Strongly Disagree

8. It was easy to learn how to use the computer.

Strongly Agree Agree Disagree Strongly Disagree

9. I learn math better with the computer instead of only with a book.

Strongly Agree Agree Disagree Strongly Disagree

10. I feel confident that I can pass the tests that the computer gives me.

Strongly Agree Agree Disagree Strongly Disagree

11. If you liked doing math with the computer, please tell us why.

49 5 0



Parent

Child

Boy In Girl In

Teacher..

Parent Survey

Date

We are interested in what you think about your child's math experience for first semester this
year compared to previous years. Please circle your response to the following statements.

1. My child likes math more this year than last year.

Yes No About the same Don't know

2. My child is learning math better this year compared to last year.

Yes No About the same Don't know

3. My child is more confident in math this year compared to last year.

Yes No About the same Don't know

4. My child is more motivated to work on math this year compared to last year.

Yes No About the same Don't know

5. My child spends more time on math homework this year compared to last year.

Yes No About the same Don't know

6. My child averages the following number of hours on math homework each week.

Less than 1 1 2 3 4 5 More than 5 Don't know

Please write any comments you may have:
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rent Survey

Parent Date

Child

Boy El Girl El

Teacher

We are interested in what you think about your child's math experience for second semester
this year compared to first semester. Please circle your response to the following statements.

1. My child likes math more this year than last year.

Yes No About the same Don't know

2. My child is learning math better this year compared to last year.

Yes No About the same Don't know

3. My child is more confident in math this year compared to last year.

Yes No About the same Don't know

4. My child is more motivated to work on math this year compared to last year.

Yes No About the same Don't know

5. My child spends more time on math homework this year compared to last year.

Yes No About the same Don't know

6. My child averages the following number of hours on math homework each week.

Less than 1 1 2 3 4 5 More than 5 Don't know

Please write any comments you may have:

51 52



Parent

Child

Boy 0 Girl 0
Teacher

Parent Survey

Date

Your child has been using the Accelerated Math computer program in his/her math class
this semester. We are interested in what you think about your child's math experience for
second semester this year compared to fffst semester. Please circle your response to the
following statements.

1. My child likes math more this year than last year.

Yes No About the same Don't know

2. My child is learning math better this year compared to last year.

Yes No About the same Don't know

3. My child is more confident in math this year compared to last year.

Yes No About the same Don't know

4. My child is more motivated to work on math this year compared to last year.

Yes No About the same Don't know

5. My child spends more time on math homework this year compared to last year.

Yes No About the same Don't know

6. My child averages the following number of hours on math homework each week.

Less than 1 1 2 3 4 5 More than 5 Don't know

Please write any comments you may have:



Name
Grade

Accellerated Math Te=her Survey

Date

Please compare this year's teaching experience using Accelerated Math with your past
math teaching experiences. Feel free to elaborate on your responses by writing
comments, using additional paper if necessary.

1. My students are learning basic math skills better this year.

Strongly Agree Agree Disagree Strongly Disagree Don't know

2. My students' are learning higher-order thinking and problem-solving skills better this year.

Strongly Agree Agree Disagree Strongly Disagree

3. My students are progressing through math topics faster this year.

Strongly Agree Agree Disagree Strongly Disagree

4. My students are more confident in math this year.

Strongly Agree Agree Disagree Strongly Disagree

5. My students enjoy math more this year.

Strongly Agree Agree Disagree Strongly Disagree

6. My students are more motivated to work at math this year.

Strongly Agree Agree Disagree Strongly Disagree

Don't know

Don't know

Don't know

Don't know

Don't know

7. My students take more responsibility for their math work this year.

Strongly Agree Agree Disagree Strongly Disagree

8. My students spend more time doing math this year.

Strongly Agree Agree Disagree Strongly Disagree

9. My students' math time is more productive this year.

Strongly Agree Agree Disagree Strongly Disagree

Don't know

Don't know

Don't know

10. My students are helping each other more and working more cooperatively this year.

Strongly Agree Agree Disagree Strongly Disagree

11. I have fewer discipffile problems in math class this year.

Strongly Agree Agree Disagree Strongly Disagree

12. I am better able to deal with my students' different ability levels

Strongly Agree Agree Disagree Strongly Disagree

Don't know

Don't know

this year.

Don't know



13. I am better able to diagnose and correct individual student difficulties this year.

Strongly Agree Agree Disagree Strongly Disagree Don't know

14. The information provided by Accelerated Math enables me to teach more effectively
than in previous years.

Strongly Agree Agree Disagree Strongly Disagree Don't know

15. I spend less time grading papers and keeping records this year.

Strongly Agree Agree Disagree Strongly Disagree Don't know

16. I spend more time teaching and helping individual students this year.

Strongly Agree Agree Disagree Strongly Disagree Don't know

17. Did you change the way you teach math because of using Accelerated Math? Please
explain.

18. Did you keep your whole class together in their work using Accelerated Math, allow
students to work at their own rates through the objectives, or have another system?
Please explain.

19. Do you think Accelerated Math had a positive effect on girls' achievement in math,
their attitude towards math, or their confidence? Please explain.

54 55



20. How would you describe student interactions in your math class? For example, were
students helping each other informally? Were they working in assigned groups? Please explain.

21. Teachers using Accelerated Math have reported that students learn math through
various combinations of whole-class lessons, one-on-one explanations, small group
instruction, students learning on their own, students working cooperatively, or other
means. How do students learn math in your class?

22. If your students spend more time doing math this year, is this due to an increase in the
math period time, more efficient use of class time, or some other factor? Please explain.

23. Does Accelerated Math help prepare your students for high-stakes testing? Please
explain. (This question may not apply to you.)

24. Please list the Accelerated Math reports that you find most valuable and briefly
explain how you use them.



Appendix B

Parent Information Letter



HUME% UNOEFOED SCHOOL DOSTEICT NO. 313 BUHLER, KANSAS

HLER HI Jr11 SC

lii!. Larry Roberts
Panel

Dear Parent:

611 N061TH MON MD. BOX 350 MUM KS 67522
316-543-2255 888-662-8802 (FAX) 316-543-2853

Stews Miner
Assistant Prfacipal

Todd Dreffeart
Assdstanft Pröndpag

AthElethenirector

Your child will be using a new computer software program, Accelerated Math, in pre-
algebra this semester. We think that Accelerated Math will significantly improve
mathematics learning by efficiently managing practice and testing and helping me
identify individual needs. Here is how the program works:

The program prints daily math work (practice sheets) for the students.
Students complete their work using paper and pencil at their desks.
Accelerated Math will correct student work and report the results
immediately.
The teacher will discuss the results with each individual student. If the
practice objectives are mastered, the student will move ahead to other
objectives. If problems are identified, Accelerated Math will generate another
worksheet containing the objectives that are not mastered.
After a student has successfully completed about 3-5 practice objectives,
Accelerated Math will generate a test on those objectives. Successful testing
will result in mastery of those objectives.

Accelerated Math will allow each student to have an individualized math program. It
will also give me more time to teach and your child more time to practice math. We are
confident that your child will benefit from this latest technology in mathematics
education. If you have any questions, please call me.

Sincerely,

Mrs. Terri Gaeddert
Pre-algebra teacher
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Appendix C

Additional Pre-test and Post-test Statistics

Mean Gains in Percentile Rank

Stanford 9 Achievement Test Results.

STAR Math Assessment Results.

Mean Gains in Grade Equivalents

Stanford 9 Achievement Test Results

STAR Math Assessment Results.

5 9

59
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63

65



Mean Gains in Percentile Rank

Stanford 9 Achievement Test

The results of the mean gains in percentile rank (PR) for Stanford 9

Achievement Test can be seen in Table Cl . Mean gains for the percentile rank

are simply calculated by taking the total gain for the class and dividing by the

number of students.

Table Cl

Descriptive Statistics for Stanford 9 Achievement Test PR Scores

Class/Treatment (n)

Pretest

Mean

Posttest

Mean

Mean

Gain

Pre-Algebra

Control (16) 47.5 55.2 7.7

Intervention (17) 48.1 60.0 11.9

Algebra 1

Control (15) 67.0 57.0 -10.0

Intervention (11) 60.0 64.4 4.4

Geometry

Control (21) 66.4 77.1 10.7

Intervention (20) 73.4 89.6 16.2

Total Group

Control (52) 60.8 64.6 3.8

Intervention (48) 61.4 73.3 12.0

644



The statistical results for the gains in Percentile Rank shown on the

Stanford 9 Achievement Test indicate that all intervention groups and two control

groups show improvement. Increases range from an average gain of 3 8 to an

average gain of 16.2 per class. One control group, algebra 1, shows an average

decrease of 10.0 PRs. All intervention groups from the pre-algebra, algebra 1

and geometry classes display higher average gains than the control groups for

those same classes. The total control group (not broken down by class) shows

an average gain of 3.8 PRs, while the total intervention group reveals an average

gain of 12.0 PR's. The entire intervention group shows an average gain of 8.2

PRs more than the entire control group. This information is illustrated in figure

Cl

15

10

5

0

-5

10

15

lVi Perert le Rark Gains Stataci 9 ktievernart Test

Guy

Ficiu re C 1 . Mean PR Gains for the Stanford 9 Achievement Test

1.7')
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STAR Math Assessment

The STAR Math Assessment scores are shown in Table C2. On the STAR

test, all intervention groups show gains in the average PR scores. These gains

range from an average gain of 8 PRs to an average gain of 11 PRs. Two control

groups also show mean gains of 2 and 4 PRs. The control group for algebra 1

has an average decrease of 3 PRs. This particular control group shows an

average decrease in Percentile Rankings for both norm-referenced tests.

Table C2

Descriptive Statistics for mean PR gains on the STAR Math Assessment

ClassiTreatment (n)

Pretest

Mean

Posttest

Mean

Mean

Gain

Pre-Algebra

Control (16) 30 34 4

Intervention (19) 27 38 11

Algebra 1

Control (15) 41 38 -3

Intervention (11) 41 49 8

Geometry

Control (21) 62 64 2

Intervention (20) 66 75 9

Total Group

Control (52) 46.1 47.3 1.2

Intervention (50) 45.7 55.2 9.5

6 2
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A comparison of the mean gains in Percentile Rankings from the STAR

Math Assessment depicts higher gains for the intervention groups than for the

control groups in every subject area. The average of 9.5 PR gains in the total

intervention group is 8.3 PRs higher than the average gain of 1.2 PRs for the

total control group. This is illustrated in figure C2. In both the Stanford 9

Achievement Test and the STAR Math Assessment, the mean gain in Percentile

Rank of the intervention group is more than double the mean gain in Percentile

Rank for the control group.

Mean Gains in Percentile Rank STAR Math Assessment

Total

8.3

Control Intervention 0 Difference I

Group

Figure C2. Mean gains in PR on the STAR Math Assessment



Mean Gains in Grade Equivalent

Stanford 9 Achievement Test

The results of the mean gains in grade equivalent (GE) scores for the

Stanford 9 Achievement Test can be seen in Table C3. Mean gains in grade

equivalent scores for the Stanford 9 are calculated by taking the total gain for the

class and dividing by the number of students.

Table C3

Descriptive Statistics for Stanford 9 Achievement Test GE Scores

Class/Treatment (n)

Pretest

Mean

Posttest

Mean

Mean

Gain

Pre-Algebra

Control (16) 9.8 10.6 0.8

Intervention (17) 9.7 11.1 1.4

Algebra 1

Control (15) 11.6 10.7 -1.0

Intervention (11) 10.8 11.5 0.7

Geometry

Control (21) 11.6 12.4 0.8

Intervention (20) 12.1 12.9 0.8

Total Group

Control (52) 11.0 11.3 0.3

Intervention (48) 11.0 11.9 1.0

64
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The gains shown in Grade Equivalent (GE) scores on the Stanford 9

Achievement Test indicate that all intervention groups and two control groups

show improvement. Increases range from an average gain of 0.3 to an average

gain of 1.4 per class. One control group, algebra 1, shows an average decrease

of 1.0 GEs. All intervention groups from the pre-algebra, algebra 1 and geometry

classes display average gains that are greater than or equal to the control groups

for those same classes. The total control group (not broken down by class)

shows an average gain of .3 in the grade equivalent category, while the total

intervention group reveals an average gain of 1.0 in grade equivalent scores.

The entire intervention group shows an average gain of .7 (about 7 months) more

than the entire control group. This information is illustrated in Figure 03.

2

1 5

1

0 0 5

0
0

a)

-0 5

-1

-1 5

maxi Gracie aovaient alins Stanfarl 9 ACtievern3nt Test

Gap

Figure 03. Mean GE Gains for the Stanford 9 Achievement Test
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STAR Math Assessment

The STAR Math Assessment scores are shown in Table C4. All

intervention groups show gains in the average grade equivalent scores. These

gains range from an average gain of 0.4 GEs to an average gain of 1.6 GEs.

Two control groups also show mean gains of 0.3 and 0.7 GEs. The control group

for algebra 1 has an average decrease of 0.1 GEs. This particular group shows

an average decrease in grade equivalent rankings for both assessment tests.

Table C4

Descriptive Statistics for mean GE gains on the STAR Math Assessment

Class/Treatment (n)

Pretest

Mean

Posttest

Mean

Mean

Gain

Pre-Algebra

Control (16) 7.1 7.8 0.7

Intervention (19) 6.8 8.1 1.3

Algebra 1

Control (15) 8.6 8.5 -0.1

Intervention (11) 8.8 10.4 1.6

Geometry

Control (21) 12.8 13.1 0.3

Intervention (20) 12.7 13.1 0.4

Total Group

Control (52) 9.1 9.5 0.4

Intervention (50) 9.2 10.4 1.2



A comparison of the mean gains in grade equivalent rankings from the

STAR Math Assessment depicts higher gains for the intervention groups than for

the control groups in every subject area. The average of 1.2 GE gains in the

total intervention group is 0.8 (8 months) higher than the average gain of 0.4 GEs

for the total control group. This is illustrated in figure 04. In both the Stanford 9

Achievement Test and the STAR Math Assessment, the mean gain in grade

equivalent scores of the intervention group is more than triple the mean gain in

grade equivalent scores for the control group.

Mean Grade Equivalent Gains STAR Math Assessment

1 7
El Control Intervention O Difference

Pm-Algebra bra 1 Geometry Total
-0.1

Group

Figure C4. Mean gains in GE on the STAR Math Assessment



Appendix D

Additional Survey Results

Student Survey Responses

Mean Responses to Questions 1-6 68

Percentage in Agreement with Questions 1-6.............. 70

Student Survey Responses for Questions 7-10 77

Student Written Comments . 80

Parent Survey Responses

Mean Responses to Questions 1-6 83

Percentage in Agreement with Questions 1-6 85

Parent Written Comments.. ....... ....... ........ ........... 92

Teacher Survey Responses

Teacher Survey Responses for Questions 1-16............ 93

Teacher Survey Responses for Questions 17-24 ..... 94
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Additional Student Survey Responses for Questi ns 1 -

Mean responses based on weighted values

Rem

No. Pre

Pre- lgebra

C ntrol

Post Gain Pre

OntervritiorD

Post Gain

Ogebra

Control

Pre Post Gain Pre

Ontervention

Post Gain

1 2.5 2.5 0.0 2.4 2.2 -0.2 2.6 2.4 -0.2 2.5 2.6 0.1

2 2.8 2.8 0.0 2.2 2.4 0.2 2.7 2.3 -0.4 2.5 2.7 0.3

3 2.8 3.3 0.5 2.4 3.0 0.6 2.9 2.8 -0.1 2.5 3.3 0.8

4 2.8 3.1 0.3 2.5 2.7 0.3 2.4 2.4 0.0 2.5 3.2 0.6

5 3.0 3.0 0.0 2.4 2.5 0.1 2.9 2.8 -0.1 2.4 2.7 0.4

6 2.7 2.4 -0.3 2.8 3.4 0.6 2.9 3.5 0.5 2.8 3.6 0.8

Item

No. Pre

Geometry

Control

Post Gain Pre

Intervention

Post Gain

Totals

Control

Pre Post Gain Pre

Intervention

Post Gain

1 2.7 2.7 0.0 3.1 3.0 -0.1 2.6 2.5 -0.1 2.7 2.6 -0.1

2 2.6 2.7 0.1 2.9 3.0 0.1 2.7 2.6 -0.1 2.5 2.7 0.2

3 2.8 3.1 0.4 2.3 3.1 0.8 2.8 3.1 0.3 2.4 3.1 0.7

4 2.7 2.6 -0.1 2.4 2.2 -0.3 2.6 2.7 0.0 2.5 2.6 0.1

5 2.7 2.7 -0.1 2.6 3.5 0.9 2.9 2.8 -0.1 2.5 3.0 0.5

6 2.9 3.0 0.0 2.9 3.4 0.5 2.9 2.9 0.0 2.9 3.5 0.6
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Percentage of students in agreement with survey statements

Pre-A0gebra

Item

No. pre

ControD

post Gain pre

Inte ention

post Gain

1 63% 65% 2% 53% 44% -8%

2 69% 71% 2% 35% 42% 7%

3 69% 81% 13% 41% 82% 41%

4 63% 75% 13% 53% 56% 3%

5 75% 82% 7% 47% 50% 3%

6 56% 53% -3% 65% 83% 19%

Geometry

Item Control Intervention

No Pre Post Gain Pre Post Gain

63% 67% 4% 82% 70% -12%

2 68% 71% 3% 88% 80% -8%

3 68% 90% 22% 41% 90% 49%

4 53% 62% 9% 41% 30% -11%

5 72% 67% -6% 71% 90% 19%

6 61 % 76% 15% 71% 82% 11%

70 7 2

Allgebra

pre

ControD

post Gain pre

Intervention

post Gain

67% 56% -10% 55% 73% 18%

67% 59% -8% 55% 73% 18%

80% 75% -5% 45% 82% 36%

47% 44% -3% 55% 64% 9%

87% 60% -27% 45% 64% 18%

67% 93% 27% 64% 91% 27%

Totals

Control Intervention

Pre Post Gain Pre Post Gain

64% 63% -1% 64% 61% -3%

88% 67% -1% 60% 64% 4%

72% 83% 11% 42% 85% 43%

54% 60% 6% 49% 47% -2%

78% 70% -8% 56% 69% 14%

62% 74% 12% 67% 84% 18%
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Additional Student Survey responses for Questions 7 10

Mean responses based on weighted values

Item
No.

Pre-Algebra
intervention

Algeb 1

intervention
Geometry
intervention

Totals
Interve tion

7 2.6 3.1 3.2 2.9

8 3.6 3.5 3.7 3.6

9 3.1 3.2 3.2 3.1

10 3.0 3.5 3.3 3.2

Percentage of students in agreement with survey statements

Item

No.

Pre-Algebra
Intervention

Algebra 1
intervention

Geometry
Intervention

Totals
Intervention

7 61% 73% 85% 73%

8 94% 100% 95% 96%
9 76% 82% 79% 79%

10 82% 91% 95% 90%
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Student Comments R

PreA Oo bra

rding the use e Accelerated eh

F vora cle co ments from students (things 0 liked)
O It's easier and faster, you learn as you go
* We were able to work at our own pace. When we learned something we

didn't sit there and waste time going over and over it again, we just took a test
and got it out of the way.
it was easier because we could work at our own pace.
Easier to learn than from a book
Lets everyone go at their own pace and not everyone else's, and the teacher
doesn't have to talk the whole hour.
It's easier
If you don't understand something you don't test on it till you are ready. If you
know something you don't have to wait.
It was easier to do problems
It let me move ahead faster and I got more accomplished with the program.
Also, I can now use bubble scan cards more easily (before I could never pass
test when 0 had to use bubble sheets) so this program really helps.

* It is easy and I can work at my own pace
* You didn't have to mess with a book

It was easy and you get more done in a day
It makes things go at your own pace
Didn't have to use books

Unfavorable comments from students (thi gs D djis not like)
O I hate the computer

II like it but then I don't because it's not working at your own pace its
mastering objectives in a certain amount of time or you don't pass. I think we
should do the objectives on our own pace so we can actually learn it.

80
90



Student Comments RegardOng the use of Accellerated Vath

Aagebra 11

Favorable comments from students (things 0 Olked)

® I liked it because it helps with my thinking.
e 0 liked the multiple choice

You can copy out of the book and not learn anything, but on the computer you
are forced to do it.
I got a more one on one approach to learning math which is greatly improved
math skills. Because of this new system of math I raised my grade from a D

to a high B!!
It helps me to learn at my own pace rather than staying with everyone else.
I liked it a lot because I felt like I was learning math faster than I would in the
book, but, in the end, we were at the same point as everyone.
You can work at your own pace.
Yes, because it is multiple choice.
It's easy and no homework.
I like working at my own pace. If I didn't understand something I could spend
more time on it and not get behind. I REALLY hope we have this program
next year. I went from an F to an A.
Because you can set your own pace. Not everyone likes staying with the
class. So then you can go as fast as you want.

Unfavorable comments from students (things I did not like)
(none)

91

81



Student Comments

Ge metry

1-7egar ing thr use of icceOeirated Math

Fav rable cimments from students (things fl Iiked)
e like it because you can go your own pace...
8 I liked being able to instantly find out how I did on my work.
* I liked it because it forced me to do the practice stuff before 0 didn't do

homework before, and I learned more with the computer.
Because you could go at your own pace and you didn't have to wait. I

learned the stuff a lot better because you know it better when you help the
other people in the class.
11 liked it b/c 1 was able to work at my own pase, weather it was faster or
slower than the other students in my class. I also think that I learned more
since I was able to work at my own pase.

* I liked it because it gave you practice and it reviewed old stuff. It also allows
a person to go as fast or as slow as they want or need.
It's easier my grade aproved
I like it a lot. I think if I would have come in early more I probably would have
done better!
I liked the fact I could work on my own terms. I also learned more because I
went one on one more with the teacher.
Because I could go at my own pace.
It takes more problem solving skills and more time to figure out the problems.
I could learn better at my own pace and not rushing through things.
It was pretty nice using the computer and working at my own pace.
I liked that I could help people, and by teaching it to others, I learned the math
better.
I liked it better with the computer b/c I worked at my pace and learned it by
myself and had one on one help.
I liked it because you could go at your own pace. Fast people didn't have to
wait, and slow people weren't holding others back.
Because I worked at my own pace.

U favorable c mments ffr.m students (things I did not like)
...but I don't like it when teacher don't explain things as well.
Nope
The only thing I liked was no homework.
The only problem was that we had a certain point to be at, and it demolished
the whole point of working at your own pace.



Additional Parent Survey Responses for Questions 1-6

Mean responses based on weighted values

Item

No. Pre

Pre- Igebra

C Htr, I

Post Gain Pre

interv nti n

Post Gain Pre

Aijebra

C Mr. I

Post Gain

Ontervention

Pre Post Gain

1 2.8 3.3 0.5 3.0 3.0 0.0 3.8 2.4 -1.4 3.0

2 3.1 3.1 0.0 3.2 3.5 0.3 4.0 2.0 -2.0 3.0

3 2.9 3.2 0.3 2.9 3.4 0.5 4.0 2.6 -1.4 3.0

4 3.1 2.9 -0.2 2.9 3.1 0.2 3.5 2.3 -1.2 2.3

5 2.8 2.8 0.0 2.9 2.6 -0.3 3.0 2.2 -0.8 2.0

6 3.2 2.6 -0.6 3.2 3.3 0.1 2.5 2.9 0.4 4.0

Geometry Totals

Item

No. Pre

Control

Post Gain Pre

I tervention

Post Gain Pre

Control

Post Gain Pre

Intervention

Post Gain

3.2 3.3 0.1 2.6 3.3 0.7 3.1 3.1 0.0 2.8 3.2 0.4

2 2.8 3.1 0.3 2.7 3.1 0.4 3.1 2.9 -0.2 2.9 3.2 0.3

3 3.2 3.2 0.0 3.3 3.4 0.1 3.2 3.1 -0.1 3.1 3.4 0.3

4 3.2 2.9 -0.3 2.9 3.1 0.2 3.2 2.7 -0.5 2.9 3.0 0.1

5 2.7 2.4 -0.3 2.7 2.3 -0.4 2.8 2.5 -0.3 2.8 2.4 -0.4

6 2.7 2.7 0.0 2.7 3.6 0.9 2.8 2.7 -0.1 2.9 3.5 0.6
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Percentage of parents in agreement with survey statements

Item

No. Pre

Pre-Algebra

Control

Post Gain Pre

Int mention

Post Gain Pre

Algebra I

Contr

Post Gain Pre

interv ntion

Post Gain

1 21% 43% 22% 31% 38% 7% 75% 33% -42% 67%

2 36% 50% 14% 39% 69% 30% 100% 11% -89% 67%

3 29% 54% 25% 23% 62% 39% 100% 22% -78% 67%

4 29% 29% 0% 23% 38% 15% 50% 11% -39% 33%

5 21% 21% 0% 31% 15% -16% 50% 0% -50% 0%

6 77% 64% -13% 92% 92% 0% 50% 100% 50% 100%

Geometry Totals

Item Control Intervention Control Intervention

No. Pre Post Gain Pre Post Gain Pre Post Gain Pre Post Gain

1 37% 50% 13% 13% 44% 31% 35% 44% 9% 21% 44% 23%

2 17% 45% 28% 13% 44% 31% 33% 40% 7% 25% 56% 31%

3 44% 50% 6% 47% 56% 9% 44% 45% 1% 36% 59% 23%

4 33% 20% -13% 20% 33% 13% 33% 21% -12% 21% 35% 14%

5 17% 15% -2% 20% 11% -9% 22% 14% -8% 25% 12% -13%

6 60% 60% 0% 77% 88% 11% 66% 69% 3% 85% 91% 6%

9 6
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Par nt Comm nts Regarding' the use of Accellerated Math

Pre-Algebra

Favorable comn ents from parents (complime ts)
o Thank you for making (Student) work harder...enjoys your class...

This is a good program; it forces children to learn the facts before moving on.
This should help with an easier year to follow.
Keep up the great work!

Unfavorable comments from pare ts (concerns)
O We have not liked how there is no book; we could help (Student). Student

was under the impression they could work at own pace, but was then told
they had to master a specific amount....
Student seldom ever brings homework to do.

Algebra 'I

Favorable comments from parents (compliments)
(none)

Unfavorable comments from parents (concerns)
(none)

Geometry

Favorable comments from parents (compliments)
Seemed to have a better understanding of the concepts this year. Thanks for
everything.
(Student) has enjoyed this program. She feels confident taking her tests
when she covers the whole program for that test...

Unfavorable comments from parents (concerns)
think they need to show their work instead of having multiple choice.

Need more people to help them when they are having a problem. Not
enough teacher to go around to all of the students. Causes students to get
behind.
...unfortunately she does not feel she remembers what she learned and is
worried about the final.
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Teacher Survey iesrLDts for Questions 11 116

ITEM Strongly Agree Agree Disagree Strongly Disagree Don't Know
1 1 2
2 2 1

3 2 1

4 1 2
5 2 1

6 2 1

7 1 2
8 2 1

9 1 1 1

10 1 1 1

11 2 1

12 1 2
13 1 2
14 2 1

15 3
16 3

Total 14 24 5 2 3



Teacher Survey Results for Questions 17 24

17. Did you change the way you teach math because of using Accelerated Math?
Please explain.

Teacher A:
Teacher B:

Teacher C:

Yes no notebooks required, less lecture time
Yes I didn't ever lecture but explained each topic
individually to the student.
Yes totally individualized, no group lessons

18. Did you keep your whole class together in their work using Accelerated Math,
allow students to work at their own rates through the objectives, or have another
system? Please explain.

Teacher A:

Teacher B:

Teacher C:

Students were allowed to work at their own rate, as long as
they mastered a minimum number of objectives.
They worked at their own rates but I did have a set goal of
objectives mastered they were supposed to get to.
Everyone worked at his/her own rate.

19. Do you think Accelerated Math had a positive effect on girls' achievement in
math, their attitude towards math, or their confidence? Please explain.

Teacher A: Yes and No. One student in particular mastered all of the
assigned pre-algebra objectives and the majority of the
algebra 1 objectives. Another girl did not master as many as
she needed to.

Teacher B: I really can't answer this. I only had 3 girls in the class and
they were always pretty confident.

Teacher C: I can not really comment on this the girls did just as well as
the boys and vice versa.

20. How would you describe student interactions in your math class? For
example, were students helping each other informally? Were they working in
assigned groups? Please explain.

Teacher A:

Teacher B:

Teacher C:

Several students worked informally to help each other as
needed. I also used assigned cooperative learning groups
at different times.
They did not have much interaction at all. Most do not get
along and would prefer to work on their own to get stuff done
faster.
The students asked each other for help when they needed it.
There were no assigned groups.

941 1 1



21. Teachers using Accelerated Math have reported that students learn math
through various combinations of whole-class lessons, one-on-one explanations,
small group instruction, students learning on their own, students working
cooperatively, or other means. How do students learn math in your class?

Teacher A: I used a mixture of the above.
Teacher B: Mainly one-on-one.
Teacher C: By working at his/her own pace and using other students,

the teacher and the textbook as a resource.

22. If your students spend more time doing math this year, is this due to an
increase in the math period time, more efficient use of class time, or some other
factor? Please explain.

Teacher A:

Teacher B:

Teacher C:

Students made more efficient use of class time as they
always had something to work on. Most did not work much
outside of class.
They spend less time doing any work outside of class...in
fact I don't believe anyone took math work home.
More efficient use of class time.

23. Does Accelerated Math help prepare your students for high-stakes testing?
Please explain. (This question may not apply to you.)

Teacher A:

Teacher B:
Teacher C:

Yes, students are familiar with the format, and have learned
to use the process of elimination and work backward to find
the answer.
?? Perhaps it helps them in taking a multiple-choice test.
Yes get better at doing multiple-choice test.

24. Please list the Accelerated Math reports that you find most valuable and
briefly explain how you use them.

Teacher A:

Teacher B:

Teacher C:

Status of the class- to see which students have which
practices, exercises, etc. and how long they have been
working on them. Also the diagnostic report to check
accuracy of work both for a certain time period and for
daily work.
Diagnostic was used mostly... I used it to figure their grades
by using the Practice, Review, Test Percentages AND the
objectives mastered.
Diagnostic is really the only report I looked at.
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